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AIR POLLUTION IN SANTIAGO 
Connie DeMoyer 
Introduction 
The streets of downtown Santiago are cov-
ered with cars and buses as pedestrians hustle 
along the sidewalks. It is the center of activity 
and excitement, containing all the attributes of 
a modern urban city. Office buildings and shops 
line the streets as well as restaurants and the-
aters. Amidst the modernization lies a strong 
sense of history told by the old buildings, mon-
uments, and parks around the city. Street ven-
dors and market craftsmen still make a living 
in the same way as their ancestors. 
Upon glancing upward beyond the skyline 
of tall buildings, one can see the snow-capped 
Andes overlooking the city from the east. 
Reaching heights of about 15,000 feet in the 
Santiago area, the Andes are breathtaking -
unless, of course, they cannot be seen through 
the smog. 
In this paper, I address the issue of air pol-
lution in Santiago. I begin my essay by giving 
a background of Chile's economic transforma-
tion. By travelling to Santiago, the Martindale 
students were able to witness firsthand the 
1The author would like to thank Patricio Lanfranco and 
Lake Sagaris for their helpfulness and expertise. 
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results of economic growth and development 
in the absence of environmental legislation. I 
discuss the resulting air pollution problem by 
identifying the toxins present in the air and 
their sources. I look at how air pollution affects 
the quality of life of Santiago residents. I then 
trace the history of environmental legislation 
from the military dictatorship to present envi-
ronmental laws. As a short case study, I discuss 
the controversial Costanera Norte highway 
project to illustrate the many factors involved 
in environmental decisions. 
The Costs of Economic Advancement 
Over the past decade, Chile has emerged 
on the worldwide stage as an economic leader 
in Latin America. Once considered a third 
world country, Chile was restructured as a mar-
ket economy under the military regime and is 
currently growing at a rate of about six percent 
each year. (Boraiko, p. 36) Now, even the Peace 
Corps has withdrawn from the region in 
November 1998 due to optimism about the 
country's sustained growth. Since the popula-
tion has steadily increased and industrial 
employment has encouraged many citizens to 
move toward urban centers, the capital city of 
Santiago has become the home of 5.3 million 
Chileans, around 35 percent of the population. 
(Faiola, p. A19) 
But this economic transformation has not 
come without heavy costs. Mter years of rapid 
economic growth without balanced environ-
mental legislation, Santiago is now ranked as 
the second most polluted city in Latin America. 
(laura) While Chilean governmental authori-
ties consider pollution levels below 200 micro-
grams per cubic meter acceptable, most coun-
tries consider the danger level to be 100; and 
many European countries set this level at 50. 
(Jaura) The population growth in the city has 
outgrown the ecosystem's capacity to absorb, as 
well as to disperse, the waste that its inhabitants 
have produced. ("The Limits of Growth ... ") 
The Quality of the Air 
The air pollution problem in Santiago is 
indisputable. From the statue of the Virgin 
Mary on Santiago's highest mountain, a thick 
layer of yellowish-green smog can be seen that 
literally hangs over the top of the city in a hor-
izontalline. Looking down from San Cristobal 
Hill, one can see how the city below is nearly 
hidden from view by the pollution. When 
President Clinton arrived at the airport to meet 
with Chilean President Eduardo Frei in April 
1997, he was forced to travel by motorcade 
rather than by helicopter since the smog was 
so thick. ("Clinton Talks Trade in Chile") 
Due to geographic circumstances, the air 
pollution in Santiago is accentuated in the win-
ter months because of a climatic phenomenon 
known as thermal inversion. From May to 
August, the colder air blowing down from the 
Andes traps beneath it a warmer layer of pollut-
ed air from the city. The situation is intensified 
as the mountains block wind flow, preventing 
agitation of the air. Residents pray for rain to 
come and lift the smog, so that the sunlight can 
shine down once again on this cloudy city. 
This smog contains a mixture of toxins 
that are typical byproducts of industrial devel-
opment. The main constituents of air pollution 
in the city are carbon monoxide (CO), nitrogen 
oxides (NOx), volatile organic carbons (VOCs), 
sulfur oxides (SOx), ground-level ozone (03), 
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and total suspended particles containing par-
ticulate matter below 10 microns (PM-10). 
Mter the Law for the Environment was passed 
in 1997, a study showed that the high levels of 
carbon monoxide, ozone, and particulate mat-
ter have actually become saturated in the city. 
(Rendon) This means that the environment is 
no longer able to absorb and disperse any more 
toxins, thereby causing the excess pollutants to 
collect in a thick layer of smog over the city. 
Vehicular emissions are the primary 
source of CO, NOx, and VOCs, producing 94, 85, 
and 69 percent of the total release, respective-
ly. (World Bank, p. 97) In Santiago there are 
around 700,000 private vehicles, with their 
numbers expected to increase to one million by 
the turn of the century. (Boraiko, p. 36) Since 
the arrival of lead-free gasoline in 1992, all new 
vehicles in Santiago must contain catalytic con-
verters. As a result of economic growth, poor-
er citizens earn higher incomes, encouraging 
an increasing number of people to own private 
vehicles. Meanwhile, older vehicles continue 
to clog the streets as they are passed down to 
the next socioeconomic level. 
In Santiago a political drive for privatiza-
tion has led to more than 11,500 privately 
owned buses and no municipal bus system. 
(Boraiko, p. 36) As these buses drive around 
the city mostly empty and fighting for cus-
tomers, they emit grayish-blue clouds of 
exhaust behind them for pedestrians to inhale. 
A metro system crosses the city from east to 
west, with two lines southbound along Gran 
Avenida and Vicuna Mackenna and a proposed 
northbound line along Recoleta. Although the 
system is clean, safe, and widely used, it is also 
expensive to construct and repair. Instead of 
extending the metro system, transportation 
engineers recommend improving the bus sys-
tem, which is cheaper and more convenient. 
Industrial processes and boilers of the 2,000 
industries located in Santiago produce around 
82 percent of the total SOx in the air. (Martinez 
and Van Hauwermeiren, p. 92) Although gaseous 
emissions levels have been set for factories, 
enforcement of the standards is both difficult and 
marked by corruption. In order to minimize the 
release of toxins into the air when pollution lev-
els are unbearably high, businesses that dis-
charge pollutants at a single source, like a 
smokestack, are required to temporarily close. 
Conflicting messages from the government over 
the number and type of factories that must shut 
down during environmental emergencies have 
caused frustration and apathy. 
Airborne dust particles from unpaved roads 
and erosion surrounding the city constitute a 
small percentage of fine particulate matter, 
while diesel vehicles produce 70 percent and 
gasoline vehicles produce 15 percent of such 
matter. (Martinez and Van Hauwermeiren, p. 92) 
By paving rural roads, the amount of particu-
late matter could be reduced significantly. 
Constructing new highways may reduce the 
amount of dust blown from unpaved roads, but 
increasing the number of automobiles on the 
road will only counteract the improvement. 
Some industries have submitted proposals to 
pave dirt roads rather than invest in expensive 
technologies to improve their own emissions. 
("CONAMA Evaluates Street Proposal") 
The Quality of Life 
Although the globalization of the Chilean 
economy has increased the standard of living 
for most citizens, the resulting environmental 
degradation has severely affected the quality of 
life. Along with economic advancement, the 
country has also experienced immense health 
problems and social changes. Chile's impres-
sive annual GDP growth rate of six percent 
belies the secondary effects of modernization 
on the people. In order to achieve sustainable 
growth, a balance must be found between eco-
nomic growth and health. 
Air pollution is often a direct byproduct of 
economic development, degrading the envi-
ronment as well as public health. According to 
the World Health Organization, air pollution is 
now among the fastest growing contributors to 
sickness and death in developing countries. 
(Faiola, p. A19) Even though clean air seems 
like a natural human right, the air in Santiago 
is so toxic that it literally endangers the health 
of its residents. 
The largest threat to health is fine partic-
ulate matter since it is inhaled deeply and enters 
the bloodstream directly through the lungs. As 
a result of recent studies, the World Health 
Organization has now declared that airborne 
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particulate matter should not be present in any 
amount. Around the globe, breathable particu-
late matter results in 460,000 deaths each year. 
("Restriction Here for Long Term") A wide 
range of health problems, including serious res-
piratory diseases like asthma, chronic bronchi-
tis, and pneumonia, and premature death, result 
from particulate matter and other toxins. 
Infants and the elderly are the most sus-
ceptible to sudden health emergencies. During 
the winter months in Santiago, around one 
thousand children are treated each day for res-
piratory problems in local hospitals. The 
Exequiel Gonzalez Cortes Children's Hospital 
even had to provide additional beds to accom-
modate the increasing number of admitted 
patients in 1998. (Faiola, p. A19) As a part of 
the city's $7.3 million dollar budget to combat 
winter pollution crises, the Emergency 
Coordinator for Children suggested that all hos-
pital beds be equipped with oxygen masks for 
patients. ("Hospital Beds Full") 
In addition to the immediate health prob-
lems from air pollution, it may be decades or 
even generations before Chile experiences the 
long-term effects. Near the earth's surface 
ozone is produced by a photochemical reaction 
between NOx and CO in the presence of sun-
light. Some studies show that ground-level 
ozone may produce cancer and lung deteriora-
tion. (Rivero) On a global scale, NOx and SOx 
are major contributors to acid rain, corrosion, 
and vegetative damage. 
Along with these significant hazards, the 
quality of life in Chile has decreased in other 
ways. Physical activity must be restricted dur-
ing times of high-level pollution, particularly by 
children, pregnant women, and the chronically 
ill. Even a healthy short-term visitor can feel 
the additional effort required for breathing. The 
cost of street cleaning, emergency room care, 
lost schooldays and workdays, and reduced 
tourism all lessen the economic gains of the city. 
Government Environmental 
Legislation 
Air pollution in Santiago is not a new 
problem. From 1973-1989 the military dicta-
torship encouraged rapid, unchecked econom-
ic growth in a laissez-faire model. While the 
country developed at an astounding rate, the 
corresponding environmental protection laws 
developed much more slowly. As a developing 
country, Chile has much more on its political 
agenda than just air pollution. When compared 
to the issues of poverty, housing and food short-
ages, inadequate health care, and unsafe drink-
ing water, saving the environment seems like a 
luxury. However, with increasing numbers of 
people experiencing pollution-related illnesses, 
a heightened awareness of environmental 
degradation, and global pressures for sustain-
ability, the importance of reducing air pollution 
levels has increased substantially. 
Ironically, the Chilean Political 
Constitution (Article 19, no. 8) set forth by the 
military dictatorship guarantees all people the 
"right to live in an environment free of pollu-
tion" where "the State is duty bound to assure 
that such right not be affected and to care for 
the conservation of nature." However, it was not 
until the inauguration of Patricio Aylwin as the 
president of Chile in March 1990 that an active 
environmental policy became a reality. 
External pressures for environmental respon-
sibility mounted as Chile was considered for 
inclusion into the North American Free-Trade 
Agreement (NAFTA). The World Bank also 
focused its efforts on shaping the environmen-
tal agenda of Chile. 
In March 1994, Congress finally passed the 
Environmental Framework Law produced by 
Aylwin's administration. This comprehensive 
law established for the first time a national pol-
icy dedicated to regulating environmental prob-
lems. Of the four major principles included in 
the law, the creation of the Environmental 
Impact Assessment System (EI System) was the 
most significant. 
The purpose of the EI System is to ensure 
that the environmental impact of all projects 
falls within legal and social boundaries. Parties 
proposing to create or modify highways, ports, 
industrial facilities, forestry projects, hazardous 
waste treatment facilities, and other projects 
altering current conditions are required to 
comply with the EI System. Depending on the 
magnitude of the project, either an EI 
Declaration or an EI Statement must be sub-
mitted. An EI Declaration, required for small 
projects, simply contains a description of the 
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project and justification that the project and its 
impacts comply with all environmental laws. 
For projects of larger magnitude, the 
required EI Statement is far more complex, 
containing specific project details and a sub-
stantial analysis of secondary environmental 
impacts. According to a decree made by 
President Frei in September 1998, all con-
struction projects involving over seven 
hectares, 300 homes, 1,000 parking spaces, or 
5,000 people must submit an EI Statement. An 
EI Statement is required when a project con-
tains any of the following potential environ-
mental impacts: 
1. Risk to human health, 
2. Adverse effects on the quantity and qual-
ity of natural resources including air, 
3. Relocation of communities or alteration 
of living systems, 
4. Proximity to inhabited or protected areas, 
5. Alteration of tourist or scenic value, 
6. Alteration of historical and cultural 
monuments and sites. ("CHILE: New 
Regulation ... ") 
Without the necessary legal and political 
institutions, President Aylwin's government 
needed to create not only an environmental pol-
icy, but also an entire supporting institutional 
framework. The Environmental Framework 
Law established a decentralized national com-
mission, the Comision Nacional de Medio 
Ambiente (CONAMA), dedicated to governing 
important environmental issues within the 
country. Among its duties, the CO NAMA serves 
as the coordinating body for government min-
istries that impact the environment: Economy, 
Agriculture, Health, Public Works, Transpor-
tation, Housing and Urban Affairs, National 
Properties, Mines, and Planning. 
Another fundamental responsibility of the 
CONAMA is to oversee the submission of EI 
reports. Under the Environmental Framework 
Law, Chilean citizens have an exceptional oppor-
tunity to influence the fate of projects that 
impact the environment. Since all new EI 
reports must be made public, citizens are given 
the right to protest a specific EI report up to sixty 
days after its presentation. Over the years, many 
non-governmental organizations and commu-
nity groups have made their voices heard, pri-
marily in cases when pollution may be increased. 
However, just as the Environmental 
Framework Law allows for citizen participation 
in public works projects, it also provides for 
political intervention to ensure that economic 
growth is not negated by environmental policy. 
The Minister of the General Secretariat of the 
Presidency (SEGPRES), one of the president's 
strategic advisors, is also the president of the 
CONAMA. This dual title indicates the intricate 
relationship between politics and the environ-
ment by ensuring that the actions of the 
CONAMA have little impact on the business 
community. Although the other ministries 
relating to environmental concerns are coo~di­
nated by the CO NAMA, environmental policy is 
not of primary importance to any of the min-
istries. Without a Ministry of the Environment, 
the other ministries tend to become locked into 
an "iron triangle" of policymakers, elected offi-
cials, and businessmen. 
This conflict in policy focus between 
unchecked business advancement and the right 
of citizens to rebut political decisions resurfaces 
with every new controversial project. The 
Costanera Norte highway project demonstrates 
this conflict well. Though inconsistent with 
environmental legislation and opposed by many 
Santiago residents, the Costanera Norte high-
way is in its final stages of planning. This proj-
ect has sparked a debate that displays the deli-
cate balance between politics, the economy, and 
the environment. 
Case Study: Costanera Norte 
Highway Project 
Supported by the Public Works Ministry, the 
Costanera Norte highway, or North Bank freeway, 
is one of the most highly controversial public 
works projects in recent Chilean history. In the-
ory, this 34-kilometer, U.S. $300 million dollar 
highway will provide motorized access between 
the eastern and western sides of Santiago by cut-
ting directly through the city. Neighborhoods in 
western Santiago, such as Lo Barnechea and 
Vitacura, would then be connected to neighbor-
hoods in central and eastern parts of the city like 
Pudahuel and Independencia. 
Since the first stages of planning in the 
mid-1990s, the highway has been rerouted 
numerous times to satisfy the requests of inhab-
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itants. The highway was originally scheduled to 
cut through Parque Metropolitana and San 
Cristobal Hill, the largest urban park in the city. 
San Cristobal Hill contains the highest summit 
in Santiago, upon which a statue of the Virgin 
Mary rests, as well as a public zoo on the side of 
the mountain. According to land use regula-
tions in the city, San Cristobal is protected from 
development by restricting the hill from road-
way construction. (Claude) Currently, the tun-
nel through San Cristobal Hill has been replaced 
by plans for a tunnel below Bellavista Avenue. 
The Viewpoint of the Opposition 
Resistance to the construction of 
Costanera Norte is widespread. From an envi-
ronmental standpoint, the project makes no 
sense. It contradicts all recent efforts to curb 
air pollution in the city by discouraging vehic-
ular travel. The production of a new high-speed 
route for cars naturally creates an incentive for 
using motorized transport. Since the Chilean 
authorities have admitted that the single largest 
contributor to air pollution in Santiago is vehic-
ular transport, increasing both the number of 
cars on the road and the number of trips made 
in cars through the introduction of a new high-
way is counterproductive. 
Costanera Norte is also incompatible with 
Santiago's pollution-monitoring system. Eight 
monitoring stations across the city continu-
ously register pollution levels and alert author-
ities when the amount of airborne pollution 
becomes dangerous. An environmental alert is 
declared at 200 micrograms of pollution per 
cubic meter, an environmental pre-emergency 
at 300, and an environmental emergency at still 
higher levels. When an environmental emer-
gency is announced, the city newspaper pub-
lishes transportation restrictions for non-cat-
alytic converter cars with license plates ending 
in certain numbers. Along with reducing the 
amount of vehicular traffic, the government 
also temporarily prohibits the operation of spe-
cific industries releasing point source pollution. 
Since the tunnel under Bellavista Avenue 
will release pollutants through point source 
stacks, the tunnel will be required to close dur-
ing an environmental emergency, which typi-
cally occurs at least once each year. This will 
not only inconvenience drivers, but will also 
turn Santiago's crowded residential streets into 
a traffic nightmare. An EI Statement was pro-
vided by the Public Works Ministry because of 
the size of the project and the vast environ-
mental impacts ranging from health concerns 
to city alterations. The CO NAMA passed this EI 
Statement after 31 special conditions were 
added to the project to address these concerns. 
Among these conditions, the implementation 
of an air quality monitoring network is required 
along the entire freeway, including the 
Bellavista tunnel. 
Other conditions aim to protect the 
Parque Metropolitana from erosion due to high-
way construction. For slopes greater that thir-
ty degrees, the investor must provide special-
ized soil erosion control. The implementation 
of these new conditions will add U.S. $13 mil-
lion to the Costanera Norte project, increasing 
the total cost to U.S. $313 million. In addition 
to the conditions set forth by the CONAMA, 
there are other concerns that have received less 
consideration. For example, access to the 
Parque Metropolitana will be significantly more 
difficult. With the construction of a major 
highway close to the Mapocho River, which 
flows east to west through the city, flood pre-
vention must also be addressed. 
Along with the technical difficulties of the 
project, there are uneven cost and benefit out-
comes for different social classes. In Chile, eco-
nomic growth has considerably affected the dis-
tribution of wealth. In order to avoid the 
hassles of city life, many wealthy citizens live 
outside of the city. Costanera Norte will pro-
vide a faster, easier route for members gf these 
upscale neighborhoods to reach the heart of the 
city, the airport, anclthe coast. While three per-
cent of the population with the highest quality 
of life will enjoy these privileges, the other 97 
percent of less wealthy inhabitants will bear the 
costs of excessive pollution and traffic. ("Listen 
to the People") 
Although the CONAMA passed the EI 
Statement for the highway with special condi-
tions, all six of the environmental requirements 
for approval of an EI Statement are still being 
violated. The use of a new high-speed highway 
will adversely affect air quality, consequently 
producing a risk to human health. The high-
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way is in close proximity to both inhabited areas 
and protected areas like the Parque 
Metropolitana. Due to the projected course of 
the highway, 109 people who will be among the 
least likely to use the highway will be required 
to relocate. ("Government Sets ... ") Moreover, 
since the freeway extends into the city, some of 
Santiago's most historic and traditional neigh-
borhoods will be destroyed in the construction 
process. Although tourists will have an easier 
route from the airport to the city, they may 
encounter more traffic and smog along the way. 
The Viewpoint of the Supporters 
Despite these faults of the project, the 
Public Works Ministry is still pushing the 
Costanera Norte highway. As a part of its plan 
to improve Chile's inadequate infrastructure, 
the government hopes to receive U.S. $4 billion 
in private-sector investments by the end of the 
century for such highways as Costanera Norte. 
In order to recover the initial construction costs 
and earn a profit, electronic tolls varying 
between 20 and 60 pesos (U.S. $0.04 and 
U.S. $0.13) per kilometer will be implemented 
along the freeway. However, as this costly 
investment has endured numerous changes and 
additions over the past few years, the interest 
of private companies has waned. These com-
panies recognize the risk associated with a 
highly debated project where low traffic flows 
could cause devastating financial losses. 
In order to attract private investors to the 
Costanera Norte project, the government has 
created a U.S. $150 million Infrastructure 
Financing Fund to guarantee 85 percent of the 
highway's income to the investor. In the past, 
the highest minimum income guarantee by the 
government was 70 percent. If the flow of traf-
fic is considerably less than expected, the gov-
ernment will cover 80 percent of the original 
investment and 100 percent of the maintenance 
costs. With these income guarantees, the bid-
ding process for the project began at the end of 
1998, with construction planned to begin dur-
ing the second half of 1999. 
The Public Works Ministry asserts that the 
construction of the Costanera Norte highway 
supports government initiatives to combat air 
pollution. By replacing dirt roads with paved 
highways, the Public Works Ministry believes 
that the level of particulate matter will decrease, 
thereby reducing air pollution in the long term. 
The implementation of a toll on the highway 
should limit excessive travel for most citizens. 
However, the costs may not deter vehicular 
travel by wealthy citizens. In addition, it is 
unlikely that the government will discourage 
highway travel since it is ensuring a minimum 
income to the private investor and could also 
lose money on the project. 
The politics behind the Costanera Norte 
project are also a driving force for its continued 
governmental support. Ricardo Lagos, the for-
mer Public Works Minister and initiator of the 
highway reform projects, is a Chilean presi-
dential hopeful for 1999. Since he is running 
as a candidate of the Party for Democracy (PPD) 
and Socialist Party (PS), the construction of the 
Costanera Norte highway may be one way for 
him to gain the support of the right -wing upper 
class by making vehicular travel more conve-
nient. ("Lagos Leads Lavin in Poll") 
Conclusion 
The controversy surrounding the 
Costanera Norte highway project perfectly 
exemplifies the air pollution debates that are 
occurring throughout Chile. Excessive air pol-
lution has irrefutably degraded the quality of 
life for Santiago residents. However, the issue 
of air pollution is neither first nor last on the 
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political agenda, but rather one of many issues 
that the country faces. Like most environ-
mental movements, improving the quality of 
the air in Santiago is a complex issue since envi-
ronmental policy and practices affect politics, 
the economy, and society. 
Through the implementation of the 
Environmental Framework Law, Chile has been 
forced to acknowledge some of its most chal-
lenging environmental problems. Although EI 
Statements are performed and evaluated, proj-
ects like the Costanera Norte highway are often 
still in disagreement with conditions of the law. 
With government approval of such projects, 
Chilean citizens are beginning to wonder if 
their voices are being heard. Their rights set 
forth in the Environmental Framework Law to 
oppose environmentally degrading projects may 
not be powerful enough to influence the future 
of the city. 
Over the past decade, Chile's new democ-
racy has accepted just enough environmental 
responsibility for the air pollution in Santiago 
to maintain city life while ensuring that eco-
nomic growth is not impeded. As long as 
Chile's rising economy and vision of modern-
ization overshadow the issue of air pollution, 
the success of the country may not be sustain-
able. It is a problem awaiting resolution. And 
it will continue to do so until the Chilean gov-
ernment and its people can work together to 
clean the air well enough to see the view. 
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